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FOREIGN NATION RELEASE

This information is furnished upon the condition that it will not be released
to another Nation without specific authority of the cognizant agency (Military or
NASA) of the United States Government, and that the information be provided sub-
stantially the same degree of protection afforded it by the Department of Defense of
the United States.

DISCLAIMER OF LIABILITY FROM ACT OF TRANSMITTAL

When Government drawings, specifications, or other data are used for any purpose
other than in connection with a definitely related Government procurement operation,
the United States Government thereby incurs no responsibility nor any obligation
whatsoever; and the fact that the Government may have formulated, furnished, or in
any way supplied the said drawings, specification, or other data, is not to be
regarded by implication or otherwise as in any manner licensing the holder or any
other person or corporation, or conveying any rights or permission to manufacture,
use, or sell any patented invention that may in any way be related thereto.

Any information disseminated by the Data Distribution Centers of the Interagency
Data Exchange Program is intended to*,promote test data utilization in the National
interest among groups engaged in Ballistic Missile, Space Vehicle and related
programs.

Dissemination of said information'does not imply verification or endorsement of the
information. The originator, in submitting the material is acting in accordance
with the requirements of his contract, and neither the .•.ginator nor the
disseminator assumes any liability to parties adopting -ity product, process or
practice based upon the usage of the information. Its presenting the success of
failure of one (or several) part number(s), model(s), lot(s) under specific
environment and output requirements, does not imply that other products not herein
reported on are either Itiferior or superior.

OMISSION OF CHARGES FOR FOLLOW-ON ACTIONS

Any compliance by the report originator with requests from recipients for more
detailed information in IDEP reports originated under Government contracts will
be considered within the scope of present contractual obligations. Compliance
with such requests will be at the discretion of the report originator and will be
performed without cost or obligation to the requester unless otherwise negotiated

in advance.

REPRODUCTION OF THIS REPORT

Reproduction or duplication of any portion of this report is expressly forbidden,

except by those contractors receiving it directly from the Data Centers or

originator, for their internal use or the use of their s4contractors. Reproduction

or display of all or any portion of thi -atc-rial for any sales, advertising or

publicity purposes is prohibited.

.Z1



Code Ident WS 7650
30003

MICROFILM LEGIBILITY IS
111E BEST POSSIBLE FROM
THU OIUGINAL RMPORT QUALMTY

NS\VA'L AIR SYSTEMS COMMAND

DEPARTMENT OF TI-E NAVY

PKqC•CHASE DESCRIPTION

A.LNONIUM NITPATE (UNCOATED)

1. SCOPEz.

.1 Scooe. 'This purchase description covers-one grade
of a=,monium nitrate.

2. AiPPLICABLE DOCUMENTS.

2.1 Tho following document of the issue in effect on
.ato of invitation for bids or request for proposal forms
a part of this docume.cnt to the extent specified herein.

STANDARDS

N'i itary'

MIL-STD-129 Marking for Shipment and Storage.

(Copies of specifications, standards, drawings, and publi-
cations required by suppliers in connection with specific
3rocurement functions should be obtained from the procuring
activity or as directed by the contracting officer.)

JFS 610
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2,2 Oter publi.ations. The following documents form a.
part of this docuti.ent to the extent specified herein. Unlesb
ozherwise indicated, the issue in effect on date of invitation
for bids or reques't for proposal shall apply.

AAmerican Society for Testing and Materials (ASTM)

1964 Book of ASTIM Tcst-Method ASTM D128-64,
Standards; Part 17 "Anaiysis of Lubricating

Grease".

(ASTM Publications are published by the American Society
for Testing and NXazerials, ?hiladelphia 3, Pennsylvania.)

Code of Federal Regulations

49 CFR 71-78 Interstate Cor~merce Commission
Rules and Regulations for the
Transportation of Explosive and
Other Dangerous Articles

kApplication for copies should be addressed to the Super-
intendent of Documents, Government Printing Office, Washington,
D.C., 20360.) N

3. REQUIREEMZNTS.

3.1 Prenrcduction samDle. Unless otherwise specified
(see 6.2), a preproduction sample shall meet all requirements
of this document. The preproduction sample shall be prepared
using the same methods and procedures proposed for production.
Any production prior to acceptance of the preproduction sample
shall be at the risk of the supplier.

3.2 Data. No data is required by this document or by
referenced documents in section 2 unlyss specified in the

contract or purchase order.

3.3 Co-T.iance to documents. kmunonium nitrate shall con-
form to the requirements herein and to the applicable re-
quirements of documents listed in section 2.

2
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3.4 Product c racteristi-s and nirformiance. When tested
in accordance wi-h 4.7 of this document, a=-nonium nitrate
shall meet the following produce characteristics and perform-
ance.

3.4.1 Chemical _'.nalvsis. The chcmical analysis of the
material shall be specified in Tabe I.

Table I. Chemical Analysis

C Constituents Min Max

Ammonium nitrate ({ 4 N03 ), O % 99.0

SMoisture, %- 0.50

Ash, % --- 0.10

Ether-soluble material, % --- 0.10

Water-insolubles, % --- 0.10

Soluble chlorides, as NIH 4 Cl, % --- 0.03

Acidity, as free IW03 , % --- 0.02

Acidity, pH 5 7

3.5 Work.anshi,-. The a==.onium nitrate shall be uniform
in quality, free from foreign materials, and shall be manu-
factured under conditions and procedures standard in the
industry.

4. QU.tLITY ASSURANCE PROVISIONS.

4.1 Responsibility for inspection. Unless otherwisespecified in the contract or purchase order, the supplier

is responsible for the performance of all inspection require-
ments as specified herein. Except as otherwise specified,
the supplier may utilize his own facilities or any conmnercial
laboratory acceptable to the Government. The Gove4rnment re-
serves the right to perform any of the inspections set forth
in this documen: where such inspections are deemed necessary
to assure that suplies and services conform to prescribed
requirements.

3
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-2 -t. A ioc shý_l consi'- of .a--erial produced at one

plant wi:z no changT 7 : fozluh.:ion or process. If manu--a
acture is by 'a t c 1-c~ ocss, kac-h' batch shall constitute a

scz. Aba:c., shall cs defined in 6.3j

4.3 .e number of containers to be
c.'.Csan a: raneon:. :o: acceptance sampling shall be equal to
ýhee ..C..r root of zhe -ctal nun; of containers in the lot.

..h . ;:.o- a i±ole number, the numberof containe~rs co .;e sampled sha- b" icesd otenx•,a_.bo increased to the next "

igher whole nuzar. In no case, however, shall the number
of containers to be sl-z.Died be less than seven (unless there
are luss :aan seven conzainers in the lot, in which case,
each container shall be sampld).

4.3.1 PrI: rS, e z:aom each selected container, a
m n sa.. ze Laz. -rom three or more olaces throughout

t-e concainer. Tha cotal weight of the samples taken from
eacn container shall weigh a: least 53 grams (gn). Each
sample thus taken sh:11 be ,mixed thoroughly, placed in a
clean dry container, and labeled to identify the material
name, original conzainer designation, contract number, and
lot nume~r o

4.3.2 0qoosiae sa.Mle. Each primary sample shall be
suodivided zo prepare a composite sample (not in excess of
370 -- ). Primýary material not used shall be returne.d to the
primary samo-ple conrainer. After mixing the composite samiple
thoroughly, 2he com]osizesamle shall be placed in a clean,
dry con:ainer and sealed. The composite sample shall be
ic~nuiried with zhe material name, container designation,
contract number, and loc number. All specified chemical
tests shall be made on zhis composite sample representing
the lot. Failure of :he comzposite sample to pass all of the
teszs herein shall result in rejection of the lot represented.

4.4 Classification of tests. Inspection and testing of
ammonium nitrate shall be classified as follows:

(a) Preproduction tests.

(b) Quality conformance tests.

4
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4.5, Preprcduction tests.. Preproduction tests shall be
conducted oaiiy on chiý pr'!?_rodUC;LtUio Zsai.plc and shall consist
of all ex~aminations and tests specified in 4.6.

4.6 0Qualii~v con:;o-marcc ftcszs. Quality conformance tests
for acceptance of L',he ammionium nitrate shall consist of
the following tests:

Constituents Tcst

Amnmonium nitrate (M~N0 3)N 4 .7 .
oitre 4. 7.2

A sh 4.7.3.

Z&ther - soluble mate-rial 4.7.4

Water -insolubles 4.7.5

Soluble chlorides, as NY. C1 4.7.6

Acidity as free 1H03 4.7.7

Acidity pH 4.7.8

4.7 Tests. The following procedures shall be used to
determine tnat iche rec'uirernents of this document have been

^t'. ny' ro?osed chtang-e in test procedures or equipment
shall necessitate, before adoption, prior aDproval of -.he
procuri.ng actLivity,. 7n case of dispute between the results
from any pro?osed method or equipment and what is cited
herein, the ras-ults using the -methods and the equipment
specified in this document shL.il prevail. Unless otherwise

speifidall tests shall be run in duplicate. The average
of the two results shall be taken, as the test result.

4.7.1 Ammoni-,= nitrate (NMIN01). Add 25 milliliters (ml)

of aýroximately 40 percent formaldehyde.1 ouin n e
drops of phenolph.-thaleia indicator solution to 100 a,! of:
Jfreshly boiled dist~illed water in a 1_25-ml Erlenmeyer flask.
Neutralize the solution with 0.15N sodiu-m hydroxide (NaOHI),

5
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~~~~~ gm.j~ o '&a~i~e~ ro sanIple (weighed
~toa6 degrees centi-

-racs'h:nei ýF) then cool to room
t~:e~u~w. Tirai ;h~~o .ion ith0.15N NjaOH to an end
-OL, t~ _J:,t st 30 seconds.

poin ~;i~c jxr~s~ts8.0G5(AR)- I.49C
Pezceat xaw.oniun-. -. nitrate

Wheare: A = Volu-ie of: sodiu.m hydroxide used, ml.

B = 'No=mality (X~) of sodium hydroxic-de solution.

C = k^n11.1horide in sarple (4.7.6), percent.

W =agh of' sz~.mple taken, gmn.

4.7.1 .1 A cc criteria. For the lot represented to
~a Ss the Ca-oia ~-ii.traze t:,the value obtained for percent
aininonium.7 nitraze shall -be noz less than the value speciLfied
in 3.4.1.L.

4.7.2 Id- -f~: eteaioi

4.7.2.1 A-:au. The a-,c 1.ratus used for determination of
S c1n3 cont o . the Samp.e shall ba Aquameter:, 'Model :F-2

or KF-3, Beecýýr- -T :rUm-ns, nc. Fullerton, California, or
a;3rovod e'vae 1 .T A a trshall be prapz~red for
OpD,-ratio'n as sc~a nthei techni--cal maulfurnished by

th auatC' c~n srmns Inc.) . Use of an
alternate equivalk.nt itamm of equipment a?proved by the pro-
curing aczivity will necessitate use of the specifiteh
nical manual -:rapare d by thae ma~nuzacturer.

4.7.2.2 Reeaccnts.

(a) IFr J'sch7er raa-ent. Karl Fischer reagent must
hav-- a s'trenglth siuchr, chat aach mill~iliter of Karl

F~isherrea-e.;nt corres?onds to 0.0014-0.0023 gm.
of A\te. DiLLuta 750 ml of cor~ercially available
ctaD41ized 'Izrl 17ischer reagent (w-;ith water equiv-
calent of 0.005-0.007 gM/mi) to 2000 ml with absolute

6
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methanol (C.! percent water, maximum). Mix well
and allow to staný ovarnight before use. Determine
the water ecuivalcnt (A) of this solution as
follols :

1. Use sodium tartrate dihydrat" (Na 2 C4 H4 06 2H2 0)

.as a pf-i-ry standard (witL a water content
o 15.66 percent) for standardizing Karl
Fischer rqg.et. 14 thc water content value
is in eit may be determined by

Sheating sor..e of the salt at 150*C (302'F)
for 3 hour.. Should the value (as determined)
differ rom the theoretical value of 15.66,
the-n raa cxxerirmental value shall be used in
t '-e detarm.ination of water equivalent (A) of
Z he Karl Fischer reagent; i.e., instead of
he 15.66 in the formula below, the factor

snould be 10- where P is percentage moisture
(as determined). Rapidly transfer 0.090-0.110
gm (weighed to the nearest 0.0001 gin) ofreageta-grade Na2 C4 H40 6 -2H 2 0 to the titration

vessel.

2. Titrate to an end point in the same manner
as with the sample. (See 4.7.2.3.)

3. Repeat the standardization procedure until
three successive results agree within five
parts per .:housand.

4. If the indicated water equivalent (A) of the
Karl Fischer reagent is less than 0.0014 gm
of water Der ml of Karl Fischer reagent, it
may be du- to the presence of too much water
initne absolute methanol used. 'n this case,
distill the -:,ezhanol from metallic ca"Lcium or
calcium hydride. Passing the methanol through
a colunn of Molecular Sieves, Type 4A, may
also reduce the water content of the methanol
sufficiently. (Molecular Sieves are a product
of the Linde Company, a division of Union
Carbide Corporatign, New York City, New York.)

74
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+,S 7&,0 +

Water eouivalent (A) = (156.6) W

Where: A uivaient cf the Karl Fischer reagent,
gm/rn'. + tken

;egt o f Y a2C4H40,6"2 TH t ak en, gmn.•
.~L-g ~ 2 4 406

V = Volume of Karl Fischer reagent used, ml.

(b) Uate:-in-zethanoi solution. The water-in-methanolsolutio s-hould contrain 0.0015-0.0020 gm of water ' .. +,

per :rAi 0 solucioa. *ood grade of conmiercial
absolute methanol contains appr9xiamzeiy 0.0010gmZ of warer per ml ofA nethanol. Water content . ++•

can bc adjusted by adding 1.0 gm of distilled
water -o 1000 ml of water-in-methanol solution
to produce a cnange of 0.0010 gm per Lal. Deter-
mine : relative strength of the water-in-
methanol soluticn in terms of Karl Fischer reagent
as follows:

I. Put about 50 ml o- the anhydrous methanol
used in 4.7.2.2 (a) into the titration beaker
of the Aquannerer. Add a slight excess of
:~rl Fischer reagent (4.7.2.2 (a)), then back

zccraze with water-in-methanol solution
(4.7.2.2 (')). Then run in an additional 5
-o 8 ml of Karl Fischer reagent, read to the
nearest 0.01 n!, and again back titrate with
water-in-methanol solution (read to the nearest
0.01 ml). Repeat the addition and back ti-
trating steps twice more to provide triplicate
determinations of the equivalency ratio. Cal-
cuý.te the raýio (3) of.the Karl Fischer
reagaent co t..az of the water-in-methanol solu-
tion. The ra..ge of the ratios calculated from
the three titrations should not be greater
thcn 0.04. 12' the range exceeds 0.04, continue
making ~titations until three'ratios are ob-
tained whose range does not exceed 0.04. Then
determine the average ratio from all the ratios
which have been obtained.

8
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,•, 4.7.2.3 Procedure. Determine •he moisture content of the
•:•/ sample b:• =n• .• -,•ischer .•.ethod using a direct-titration

Stechnique, introduce to the tiaration beake=• through the
i • opening in the diaphragm.• aosrox•.•at•iy I0 gm of sample

Swelgned •o the nearest 0.¢u_ gm . uose the opening • start
i • • the stirrer• and pre•s =he •itration button to =itrate with

SKarl Fischer reagent (4.7 2.2 (a)) When the indicator light
• gloi,'s, read the Karl .•ischer buret to the nearest 0.01 ml.

Where necessary, water methanol solution (4.7o2.2 (b)) may be
used to back titra=e.

S1OO.• (VKF- BV•.M)
z Percent moisture =
: W

Where: A = Weigh= of water equivalent to 1.00 ml of
Karl Fischer reagent, gm/ml.

• VKF = Volume of Karl Fischer reagent titran=
used, ml.

VWM = •oz•me of water-in-methanol solution
ti•rant used, ml.

B = Ratio of Karl Fischer reagent to that of
water-in-methanol solution, ml/ml.

W = Weigh= of sample taken, gm.

4.7. 9 4 Acceptance criteria. For _. •.e lot represented to
pass the moisture •est, the value obtained for percent mois-
=ure shall be no grea=er t,•mn the value specified in 3.4.1.

4.7.3 Ash. Determine the amount of ash in accordance wi=h
the proce•-d-{e given in Test Method D128-64, "Analysis of
L',•bricating Grease:' (Part 17 of ASTM, page 54).

4,7.3.1 Acceptance criteria. •or the lot represented to
pass the ash •est, t°hg'valu•Dtained for percent ash shall
be no greater than the value specified in 3.4.1.

4.7.4 Ether-soluble .material. Dry a clean, 150-ml
beaker in an overn at !00-5•C•(212±9"°F) for approxi-
mately one hour, cool in a desiccator, and weigh

9
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to the nearest 0.001 gin. WI..h to the nearest 0.001 gmn,
a~proxi~tatcly 25 gr of the s-m:~nad transfer to the thimble
ofa Soxhl--t extractor cor.-.airning anhydrous ether. Extract.

thespý,innrfor ap~roxi-xac-I1y 2 hours. Save the extracted
spz11C-1 Zr Z_-wazer-Insol-Cble dezceiminat-ion (4.7.5).

'Evaporate the ether ex--tracz Jin che extract-ion flask to a
volume of ap~roximataly 50 az1 on a stea-m bath and transfer
to thei vaighzed be-ake-r. Rinse out the extraction flask withx
scaveral 5-YU. por'cio-s cf erher and aidr them to the vain extract
in the bcal -- r. Covtr the beaker with a ribbed watch glass
a-Ld evaporate on a suear, Dbtr1. After the solvent is removed,,
Lteat the beaker and residue in =n oven. at 1000C (212"F) for
one hour, cool in a desiccazar, and weigh to the nearest 0.001 gmn.

IOOA
Percenrt ether-soluble -material -iQ

haere: A = Weig~ht of resldue fromn sanple, gmn.

W =Weig~ht of sa=.ple ta~ken, gin.

4.7.4.1 Acce-'zancte cieria. For the lot represented to
pass estthe alueobtained

443r Percent ete-oll-aeilshall be no greater than
the value specif~iad in 3.42.1

4.7.5 VWater-insclu'Lles. Usilng zhe ethier-extracted speci-
men- frc.774.7.4, QiSSOIve i-t J1in appro~irately 100 ml of dis-
tilled wateor. Wjeigh a dry, sinterd-glass funnel to the
nearest 0.001 gr-, t~hen filter the mixture carefully through
the funnel in order :.-at all undissolved residue may be
collected. Dry the funnel and residue for one hour in an
oven at A.1 05 ± --*C (221 --: 90?) ,allow to cool to room tevwperature

in a desiccator, then. reweigh to the nearest 0.001 gm.

Percent water-insolubles = U-)10
W

Where: A =Weigh: of funrnel pilus residue,, g0.

B = Wleight of furnel cmpty,, gam.

W = Weight of sam~ple taken in 4.8.4, gin.

10
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4.7.5.1 Accent:,-ýeca i~ra For the lo-- re-Drsented to
pass t'ae :ae- oulstesz)r, 'le Valuc. obtain--d for per-
cant watar iL-z nsollub2.os shall be no cgreater than the value
specifiel. in 3L 1

4.7.6 SOltilble cci ZI~S Place approxLimately

50 mal of c.hi"or-*cde-z~ea EistiLled water in a porceclain evcap-
Orain dsh .. d 5g~o~sample (wihdto zhe n~arest

C .0301 V-1. Lcidity tesolution -with a-)-3-xiate-y 2 ml
Of 3N nitric acid_. Tirrata the solutionL with an excess of
0.17N silver nitrate. Add a 1.`ew droos of ferric alumn in-
dicator soluLiofl ..n' while swirling, Litrate the excess
silver nitra-_e with MI1N ammo-nium thiocyanate. The and
point is taken as the firsz per:.-anernt pink qr red color
observed.

Percent --=oniumi chloride = (AB-CD)-5.35w

Where: A = Vclu-,ne of silver nitrate used, m~l.

B = 'Normality of silver nitr-ate solution.

C -Volum.e of amrzonium thiocyanate solution used,
ml.

D = 'Norm-ality of arz-_oniuzm thiocyanate solut-ion.
W = Weight o--- sam-,le taken, gm~.

4 .7.6.1 Acceotance crit~i--4-. For the 7ot re:preseated
to pass the oue-lri test, the- value obtained -for
percent N?., Cl shall 'Le no greater than the value specifi-.-ed

in, 3.4.1.

4.7.7 Acid-ity, as :Zrze !?YN031. Dissolve ap?roximately 100

g.of sam~ple (iged to thLe nearest 0. 01 gip) in 400 ml of
6istilled wa-ter. Fiter, ald: raechy! red indicat-or, and ti-
trate with 0. LN sodium hydroxide (NaOH) . Calculate the
acidity as follows:
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"-cidity, as percent nitric acid = `-3" I

T/There: N = Nor.ality N, XO'H solution.

V = Volu:,e o2 NaOM solution used,:d, :i.

W= W..cight of sa02 e taken, min. _

4.7.7.1 A::ce•a-,ce criteria. For the lot represented to
pass Ohe acidity -:es-, -ha vzlue obtained for percent free
HNO 3 shall be no greater than the value specified in 3.4.1.

4.7.3 Ac.*C... 4-nH. The acidity, pH, specified in 3.4.1
shall be determincd in accordance wich 4.7.8.2.

4.7.3.1 A.Dparatus. Zlectrometric pH apparatus, or equal.

4.7.8.2 3-eccaire. Dissolve approximately one gm of
sanple (weighed to the nearest 0.01 gin) in 100 ml of freshly
boiled distilled waaer contained in a 2 00-ml beaker. Deter-
mi.ie the pH o- the solution alectrometrically using a pH
•.e~er.

4.7.0.3 .cce.t..-..ce :ra. For the lot represented
to pass t~e acidity (pK) test, tha value obtained shall
bu within the range shown in 3.42..

4.8 P•½. . ar . Determine that all packing and
marking confori-s to section 5 of uhis document.

5. ?PRIPARATION FUR K DLVER,.

5.1 Pres erv- t'.n cad -ckasinr. Not applicable (unless
specified in the contract or purchase order).

5.2 nPacing.

5.2.1 Level A. Not applicable.

5.2.2 Level B. Not aplicable.
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. .. .. ..5.~2.5 Leve). C. The m~aterial shallI be packed as directed
i-the contract to afford proteýction again-rst damage during

*direct shipment- froma the suPPl'Y source to the first receiving
ac~tivi'ty for i-maediate use. Contai-I-Lrs shall comiply with
common carrier regulations applicable to t'he mode of trans-
portation to be used. (See 6.2.)

5.3 MSa r',<i vg

5.3.1- Snecial mak~.Teshi-,pping containers shall be
marked in accordance wilhl th.-e Code of Fede.ral Regulations
_49 CFR 71-78.

5.3. Nomalmarkngs Thaddtion to the -markings re-
quired by coi~tract or -Durc-hase ordeý:, unit pack-ages and
shi~pping:) containers shall be marked in accordance with th~e
requirements of M-LL-STD-l29.

6. NOTES.

6.1 ln'.:endev- -.:-,e. The a.inonium nit-rate described in th-is
document is inten5c'd fLor use as an ingredient in arrmonitum-
i-;tr-ate-based solid propellants.

K6.2 Ordering data. Procure-ment ::c::rs should specify
the fol'01T~ing:

.(a Tizle n~d~r ad dteo.-E tisdoc-ument.

(b)\ Whether a o rep roduCz on sample ireured

(see 3.1).

(c) Type an--: size of shipping container (see 5.2.3).

6.3 Dfnto.

6.3.1 Batc>.'-A baitch is dfedas that quanti._- tOZ
* materiall wT'ni has bceen szubjected to one or more chemi cal

or physical processes (or combf-inatf ons thereof) inzended
to produce a desired product- having substantially uniform..
characteristics. The f-'inal step in the processing must
have treated the entire contents of the batch at one time.
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.4 Safecy and neal2ý.~ war-rinz. When the use of any chemi 42.

is speciTfid--Terin,. suita5S'feTsfery and hel precauttions,
thisl b dobu~n served. ~ aePouc pciiaio

65 Accerzable Droduct. An acceptable product under

..anufac-tured by Spencer Chemical Company, Kansas 'City,

Custodian: Preparing Activity:

NA SC 5 2 021E INC/China Lake, California
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